Materials and Methods

Safety statement
Any type of unpredicted or notable safety hazards were not encountered in this work. given in Supporting information (S1-S3). Deoxyribonucleic acid sodium salt from calf thymus (ct-DNA); the fluorescence probe, 4′,6-Diamidine-2′-phenylindole dihydrochloride (DAPI) were purchased from sigma and were used directly without any further purification. Tris (1M, pH 7.2), phosphate (200mM, pH 7) buffer and Ethidium bromide (EB) fluorescence dye were purchased from G bioscience. The purity of ct-DNA was checked by UV-Vis absorption spectroscopy. The absorbance of the DNA stock solution at 260 nm and 280 nm were measured and their ratio was found to be 1.9 that confirmed the absence of any impurity in DNA. Deionized water (Milli Q) was used for all the solution preparation and experiments.
Materials.
DNA stock solution was prepared by dissolving required amount of solid ct-DNA in Tris and phosphate buffer and kept at 4º C for 1day with mild shaking for homogeneity. DNA Concentration was calculated using extinction coefficient of 6600 M -1
.cm -1 at 260 nm in UV-vis absorption spectroscopy.
UV-Vis Measurements. The absorption spectra of free EB, DAPI, DNA and DNA-EB, DNA-DAPI, DNA-EB-CAAILs and DNA-DAPI-CAAILs systems were recorded with Jasco V-730 spectrophotometer and for all measurements phosphate buffer were taken as blank reading. All measurements were carried out in quartz cuvette with optical path length 1 cm.
The DNA thermal denaturation experiments were carried out for ct-DNA at 260 nm in absence and presence of CAAILs at various temperatures using Jasco V-730 double beam spectrometer equipped with a temperature controller. The absorbance was recorded for temperature ranging from 50°C to 92°C at interval of 2°C and sample temperature during measurement was maintained with a thermocouple attached to the sample holder. The absorption intensities of the sample were plotted as a function of temperature and the melting point of ct-DNA was determined as the midpoint of transition.
Fluorescence Measurements. The fluorescence emission spectra of free EB, DAPI and DNA-EB, DNA-DAPI systems were recorded with a carry Eclipse Fluorescence spectrophotometer by varying the IL concentration and keeping DNA, DAPI and EB concentrations constant.
Excitation and emission band slits were fixed at 5 nm and 10 nm respectively for all the experiments. The emission spectra obtained were plotted in origin with normalization. For all the measurements, DNA, EB and DAPI concentrations were taken as 60μM, 10μM and 4μM
respectively. Edinberg made time-correlated single photon counting (TCSPC) spectrometer was used to carry out time resolved fluorescence measurements. The excitation source was a PicoBrite diode laser source (λ exc = 375 nm) and the detector used was MCP photomultiplier.
Circular Dichroism. CD measurements were performed on a JASCO J-1500 CD spectrophotometer and 1.0 cm path-length quartz cuvette was used to acquire the spectra at 25 °C. Average of three scans was recorded in 230 to 320 nm range to improve the signal to-noise ratio, at a scanning speed of 100 nm/min and a bandwidth of 2 nm. A constant nitrogen flow was maintained during experiment to purge the ozone generated by the light source of the instrument.
CD spectrum of 60μM ct-DNA in phosphate buffer was taken first taking buffer as blank reading. Gradual addition of increased concentration of CAAILs to ct-DNA was carried out and spectra were recorded to know the effect of CAAIL on ct-DNA stability. volume with an interval of 60 s.
Isothermal Titration
Molecular docking and Molecular Dynamic (MD) Simulations.
The crystal structure of well characterized Dickerson−Drew dodecamer (DD, 5′-d-(CGCGAATTCGCG) 2 -3′), which is a double-stranded B-DNA, was retrieved from RCSB data bank (PDB:1BNA) and chosen as the model DNA for both docking and MD simulations. The molecular docking studies were performed using AutoDock Vina software.
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The ligand structure was optimized at B97D/def2TZVPP level using Turbomole V6.5. AMBER03 force field was adopted for DNA and CAAIL. The partial charges on CAAIL atoms were derived using RESP protocol. To run the simulations, the temperature and pressure were maintained at 298 K and 1 atm respectively using the velocity rescale thermostat and ParrinelloRahman barostat. After an equilibration phase of 20ns, the production trajectory was continued for 400ns that demonstrated sufficient number of binding and unbinding events between DNA and CAAIL.
[ Figure S5 . (a) Absorption spectra of free EB (10μM) and DNA bound EB (10 μM EB, 60 μM DNA) system, (b) Absorption spectra of free DAPI (4μM) and DAPI- [Ch] [Gly] system varying the amount of ILs (20mM, 50mM and 100mM) to a fixed concentration of DAPI (4μM), (c) Absorption spectra of free DAPI (4μM) and DNA bound DAPI (4 μM DAPI, 60 μM DNA) system, (d) Absorption spectra of DNA bound DAPI (4 μM DAPI, 60 μM DNA) in absence and presence of varying amount of IL. Figure S15. Absorption spectra of standard DNA (70μM) and regenerated DNA from IL. Absorbance ratio A 260 /A 280 in both standard DNA and regenerated DNA from IL are found to be similar and more than 1.8 that reflects purity of DNA after recovered from IL. 
